Comparative gene expression analysis in a highly anthocyanin pigmented mutant of colorless chrysanthemum.
In this study, we investigated differentially expressed genes between the original chrysanthemum cultivar 'Argus' with white flower color and its gamma-ray irradiated mutant 'ARTI-purple' with purple flower color. The expression levels of anthocyanin biosynthetic genes were not associated with anthocyanin accumulations of Argus and ARTI-purple. Expressed sequence tags (ESTs) analysis was performed to identify a novel cDNAs encoding enzymes of specific plant metabolic pathways and the biological effects of gamma-ray mutation through alterations in expression in each flower. A total of 796 unigenes were isolated from chrysanthemum ray florets. These unigenes were functionally classified using gene ontologies and tentative pathway associations were established to 99 sequences in the Kyoto encyclopedia of genes and genomes. The expressions of the isolated ESTs were screened by cDNA dot blot hybridization. Seven differentially expressed genes were identified as being involved in carbohydrate and lipid metabolic pathways and five as transcription factor or signal transduction genes. Of particular note, decreased expression of CmMYB1 was identified at the 'ARTI-purple'. The CmMYB1 shared high similarity with AtMYB4 and AtMYBL2 which is a negative regulator of anthocyanin and flavonol accumulation. Furthermore, two genes involved in lipid metabolism, enoyl-ACP reductase and [acyl-carrier-protein] S-malonyltransferase, were decreased in the 'ARTI-purple' flower. Our results suggest that the purple pigmentation of the 'ARTI-purple' is not just dependent on the expression of anthocyanin synthesis genes, and that the pigmentation may also affect other metabolic processing and the plant cell environment.